Citizen morality reflects civilization and is significant to society. Ethics education for improving morality, especially in China, may fail because of its reliance on lecture-based teaching. Game-based learning presents an innovative approach to ethics education. This paper identifies problems in tertiary ethics education and reviews relevant game design principles before establishing a framework for designing educational games that may assist in ethics education. It then proposes a game design model for teaching ethics.
society at large. There is, therefore, a need for tertiary educational institutions to integrate ethics into their study plans and syllabi. Martinkovičová & Benčiková (2017) show the need for this based on their argument that the professional world requires students with ethical competences. Through observing the model of moral and ethical courses, it was found that the mode of teaching ethics courses is still very much based on the lecturer-centred mode of delivery. This linear educational mode basically teaches students about ethical concepts and explains them in certain contexts. However, it lacks reflective and dynamic thinking in a practical setting. Notwithstanding this, some lecturers endeavour to enrich class activities by adopting diverse methods, including case analysis (Kalaitzidis & Schmitz, 2012) , group discussion (Dinc & Görgülü, 2002) , and role play (Gropelli, 2010; Tuxbury, McCauley, & Lement, 2012; Vanlaere, Coucke, & Gastmans, 2010) to improve students' understanding of ethical concepts and moral decisions. Through situational analysis, students learn how to make decisions when facing ethical dilemmas. However, the lecturer-centred teaching mode cannot fully satisfy students who grew up in an advanced technological and entertaining environment.
Methodology
In order to establish the attitudes of students towards the lecturer-centred teaching mode, the authors conducted a pilot study among college students, as well as their teachers, to investigate their perceived attitudes towards an existing ethics course using mainly lectures as its pedagogical approach. The course is entitled "Applied Ethics".
Students
A total of 88 students, who have completed this course, were recruited to participate in this study by means of a purposive sampling method between November and December 2018. The college is small and only has two cohorts of students with small-size classes. In the end, 63 valid questionnaires were returned. The 13-question survey included five questions on individual experiences in lecture-based teaching settings and asked respondents to self-report on perceived advantages and disadvantages of lecture-based teaching approaches as well as their expectations of game-based learning. In addition, other questions probed general information about academic background, duration of playing games, and media preferences for receiving education material about ethics.
Lecturers
The research team also conducted half hour to one-hour-long qualitative interviews with the two lecturers who teach ethics in the same college. The interview questions included questions focusing on their experience regarding the teaching of ethics. Interviews were conducted and recorded via Skype.
Results
The results of these investigations were interesting, to say the least. Notwithstanding criticism against it as discussed earlier, the lecture-based teaching mode has its positive aspects. A summary of some responses is provided in Table 1 .
When discussing the game-based learning approach, respondents had a variety of opinions. They felt that this approach would be interesting and vivid, and that they would be more involved in learning, while learning more from playing games. On the whole, they felt that games would help them absorb knowledge during play, and that its high degree of participation would enhance their understanding and memory. Indeed, it would be easier to focus on learning while playing games, and that time will fly, since they will be more motivated. In sum, respondents felt that learning in a good and happy mood will improve their learning efficiency, and that games would stimulate their curiosity and encourage learning.
It seems that students and lecturers hold similar opinions regarding the different teaching approaches and their effects. Lecturers acknowledged, based on the self-reporting from respondents, that there are problems with the lecturer-centred approach, and that there is still space to improve existing teaching approaches for this particular ethics course. The positive opinions held by students regarding game-based learning are supported by the lecturers who teach the ethics course at the selected college. They noted that, in particular, students who are exposed to "exciting" practical subjects such as 3D Animation, Interactive Design, Drawing, and Painting (to name a few) will find it hard to be stimulated by having to learn theory-oriented courses (such as ethics). Even though the lecturers tried to enrich their teaching approaches, they strongly welcome a supplementary approach which could generate higher levels of motivation in learning ethics.
Interestingly, no matter whether at business schools, medical schools, finance departments, or schools of media and communication, computer-based educational programs have long been used on a large scale to teach discipline-specific skills, for example finance and cashier software. These kinds of software have been very successful in training individual capabilities by replicating real-world professional practice. Just as interestingly, computer programs are seldom (if ever) employed to cultivate philosophical skills such as ethical sensitivity, thinking about issues from divergent viewpoints, resolving ethical conflicts and other similar "soft" skills. Most certainly, computer games have not yet entered this realm. 
Next Phase of Research
Considering the results of the research reported above, a second phase of research will be introduced in the next part of this paper: Developing principles governing game design for ethics teaching.
Based on the observation of ethics education in China, it is overwhelmingly the case that the lecture is the principal teaching mode used to develop an ethical awareness among students. It is clear that an engaging and innovative technique for teaching ethics would yield welcome results. It certainly seems that the technological approach would be a necessity in our modern, high-tech society.
It is for this reason that a prototype of a computer game is proposed in order to strengthen ethics education in China, and that is the purpose of this study. In order to examine this proposal more closely, the following broad objectives were identified:
• To describe existing design principles in developing a serious game; and
• To define the design approach for developing a serious game for ethics education at the college level.
Research Context
This paper is based on empirical work conducted by the authors as part of the project "Design and Evaluate Serious Game Application for Teaching Media Courses", funded by the university that the first and third authors serve. The project is a collaboration between developers in a game company and consultants drawn from lecturers at the University of the West of Scotland. The project aims to identify existing empirical evidence associated with the application of computer games in facilitating teaching theoretical courses in the media-and arts-related disciplines, as well as to provide guidelines for designing an appropriate serious game by producing a design framework and comparing this approach to traditional teaching approaches. By collaborating with the students in the researchers' college, the project will produce knowledge about teaching and learning with the aid of serious games. However, more empirically, this project aims to:
• develop a game used to facilitate teaching;
• provide an original contribution to knowledge by proposing and validating a developing framework for serious game environment; and • identify the effectiveness of the serious game approach and traditional teaching approaches through quantitative experiments.
In order to achieve these aims, a review will be carried out of existing theory as far as design principles and extant theory guiding this field are concerned.
Theoretically Informed Design Approach
This study is driven and funded by a college-level project and takes into account the learning and teaching experiences of students and teachers on ethics courses, as well as the already identified positive attitude of students towards game-based learning. This paper will review the general design principles of developing games for learning, and then aim to construct the design model for constructing instructional games for ethical courses by focusing on dimensionality analysis.
The design-based research approach is used in this study to design serious games applied in theoretical courses in media-and arts-related courses. A review of existing design principles of game-based learning shows that game designers take various elements into account when developing a game for learning. Such elements include behaviorist elements, cognitivist elements, constructivist elements, and combinations of them (Plass, Homer, & Kinzer, 2015) . However, there is currently no consensus on the design principles of games for learning.
The educational design framework for learning in this study is based on pedagogy, game design principles, and engagement in order to design serious games:
• for learning by considering authenticity;
• for learning for pedagogical purposes;
• in terms of its narrative; and
• in terms of learner engagement.
A synthesis of literature on previous design principles has been conducted to produce a new design framework for developing a serious game for an ethics course in the media-and arts-related disciplines and is reported below.
Literature Review
Four different dimensions (authenticity, pedagogy, narrative, and engagement)
were highlighted as seminal to the study and its ultimate aims. Literature was therefore sourced using these dimensions as guides. The discussion of the literature follows below and uses these dimensions as its guiding light.
Authenticity
Game-based learning plays an important role in education and training, and authenticity plays a key role in this learning context. In fact, authenticity is a crucial factor when designing a motivating game or training device (Anthony, Heiser, & Chandler, 2013) . Authenticity is defined as that which is bona fide, real, or actual (Gorman & Hunt, 2000) . Fidelity is often used to describe authenticity. It is important to note that authenticity in games needs to accurately match the learning expectations of learners in the real world, but does not necessarily need to reproduce reality (Gonçalves, Croset, Ney, Balacheff, & Bosson, 2010) .
The authentic learning environment in higher education provides real-world experiences. In games, instructional and game developers set up learning goals, values, and expectations. While playing games, students learn knowledge in a meaningful context from which critical thinking and reflection are cultivated (Kirkwood & Beavers, 2013 ).
Researchers subcategorize authenticity in different ways. Herrington and Her-Sociology Mind rington (2006) proposed that a high-quality authentic environment is the result of a compromise between "cognitive authenticity" and "physical authenticity".
Functional authenticity should be counted into the subcategories of authenticity (Anthony et al., 2013) . In their work, fidelity is employed instead of authenticity when categorizing the term. Physical fidelity refers to "the look and feel of the environment" (Anthony et al., 2013: p. 123 ). Functional fidelity is defined as the function or behaviour of the environment and/or its associated components (ibid). They believe that functional fidelity is part of physical fidelity. Cognitive fidelity is "how the learner or player must think when successfully navigating the environment and performing the required learning tasks" (ibid). Researchers investigate the associations between physical fidelity and cognitive fidelity. High fidelity does not always lead to better performance in learning (Scerbo & Dawson, 2007) . It may result in cognitive overload and ineffective training (Clark, 2008; Romiszowski, 1993; Smode, 1971) . Therefore, it is necessary to consider human perception and information processing (Scerbo & Dawson, 2007) . Gonçalves et al. (2010) discuss three subcategories of authenticity: internal authenticity, external authenticity, and didactical authenticity. Internal authenticity refers to the game remains consistent with a logical sequence of real events (ibid). External authenticity is the perceived likeness with real life reference (ibid). Didactical authenticity is related to appropriation (ibid). The learners are looking for their own solutions and can apply them to other situations in order to achieve the effect of drawing inferences from one example.
The literature is clear that, no matter how authenticity is categorized, there are three major principles linked to authenticity: Firstly, the game per se should feature as the physical world, secondly, it should follow the logic of real events, and, thirdly, learners can reach certain levels in terms of cognition.
Pedagogy
Games in computer-based learning can be described as "applications using the characteristics of video and computer games to create engaging and immersive experiences for delivering specified learning goals, outcomes and experiences" (de Freitas, 2006: p. 9) . A growing body of research shows that game-based learning adheres to the constructivist learning mode (Gee, 2003; Schrier, 2006; Dickey, 2005; Good & Robertson, 2004; Dondlinger, 2007) . Constructivism seeks to answer the question of how people acquire knowledge and learn (Bada, 2015) .
The process of learning is not a stimulus-response reaction, but rather an active process in knowledge construction (Bruning, Schraw, Norby, & Ronning, 2004) .
Knowledge is developed based on the own experiences and reflections of learners (Bereiter, 1994) .
Game-based learning is an active learning experience. While playing games, learners try to accomplish goals by making certain choices, which may lead to certain consequences. They could judge their choices by the degree to which they attained certain outcomes. Based on experiencing the consequences of the Games developed for pedagogical purposes must obey certain rules, so that learners in the system engage in an artificial conflict, defined by rules, that results in quantifiable outcomes (Salen & Zimmerman, 2003 : p. 300). Oxland (2004 states that computer games need rules, feedback, an interface for the game world, goals, challenges, and a game environment to function effectively.
Such games combine possible information technologies to enable gameplay in a virtual environment (Tang, Hanneghan, & El Rhalibi, 2009 ). Game-based learning is the integration of serious learning and interactive entertainment into a newly emerging, highly engaging, and exciting teaching and learning approach. Rollings and Adams (2003) declare that the computer game is a subset of a game that deals with an interactive application for entertainment purposes. Therefore, the design principles for game-based learning should comprise two components:
pedagogic principles and game design elements.
Pedagogic purposes and game elements both construct the criteria for the design framework of game-based learning. When designing games for learning, game designers borrows certain gaming principles and use them in real-life settings that engage players (Trybus, 2015) . Principles of game-based learning cover five aspects: 1) Intrinsic motivation: playing is by and large voluntary and self-driven;
2) Learning through intense enjoyment and "fun";
3) Authenticity: contextualized, goal oriented instead of abstract learning; 4) Self-reliance and autonomy: passions and interests that lead to a will to specialize; and 5) Experiential learning: learning by doing (Perrotta, Featherstone, Aston, & Houghton, 2013) .
The mechanism of game-based learning is fairly intricate. It should follow, at least, simple and binary rules (if/then) or may require more complex decision-making. Game-based learning should also provide clear but challenging goals within a fictional setting of "fantasy", while providing progressively more difficult levels. In addition, it should provide interaction and a high degree of student control, while delivering immediate and constructive feedback. All or these are bonded together by a social element that allows people to share experiences and build relationships.
Based on the roles and mechanisms they identified, the most significant feature of game-based learning is motivational psychological involvement. Players or students who engage with educational materials in a playful and dynamic 
Game Narratives
Narrative (story-telling) is a powerful tool when applied in the simulation and game-based training arena (Masse, Pounds, Church, Waters, & Souders, 2015) .
The narrative framework of game world includes the story world, characters, emotions, narrative interface, and micro-narratives. The narrative arc cultivates players' ability of in-game research and trial and error. The story elements provide certain context for players to take the challenge and solve problems. Three elements of game narrative, 1) the story, 2) the presentation of discourse, which is the game world as presented by the characteristics of game interactivity and nonlinear plot, and 3) interaction with the game world need to be considered.
Interaction with the game world generates the story and constructs the knowledge which is supposed to be obtained. In this regard, "what happened" is a crucial experience which is generated from both the pre-scripted parts by game designers and creative parts by game players (Dansky & Kane, 2006) . Thus, the learner becomes an active partner in learning.
Narrative and Learning
Both instructional designers and game designers need to ensure a balance between story and instruction. Stories play an important role in human beings' life.
Storytelling is a reflective, transformative, and experimental teaching and learning method. It is an effective way to share experiences, pass down history, cultural belief and traditions, and imagine the future (Masse et al., 2015) . Storytelling as a teaching pedagogy has been reinforced by a number of grounded learning theories (Masse et al., 2015) . Research supported by the U.S. Department of Education proved that students with low motivation and weak academic skills intend to study hard in the context of storytelling. Story embedded into the teaching process results in learners recalling content, developing language (Skala, 2003), learning mathematics (Butterworth & Lo Cicero, 2001 ), understanding science concepts (Kukaswadia, 2013) , and improving problem-solving skills (Koenig & Zorn, 2002) . Indeed, Egan (1986: p. 459 ) reminds us that storytelling "encourages us to think of the curriculum as a collection of the greatest stories of our culture".
An effective story benefits the learner in two aspects, 1) it may stimulate learners' learning motivation, and 2) it is generated around the instructional objectives (Masse et al., 2015) . Designer-driven and player-driven approaches are often used by game designers to enhance learners' engagement. The two ends of the spectrum are the ways in which the story is designed (game designer) and who controls the action and objectives (the player/learner). In the designer-driven story, game designers are driving the control of that story (ibid). The need to accomplish the designer-driven goals. The highest level explains the motivation of the actors. All the stories involved in this type of story are driven by the designer. However, the player-driven approach basically depends on the exploration of players from which players can achieve their own goals (ibid).
Each course, based on the syllabus, comprises a vital part called intended learning outcome (ILO). Learning outcomes (LOs) are the implementation tools for objectives (Greensted & Hommel, 2014) . LOs describe what students are able to demonstrate or do upon completion of a unit of study, the course, and the program as a whole. ILOs offered in universities are pre-set by academic committees and field experts. Students are supposed to achieve all of the course intended learning outcomes. They do not have much free space to establish their own learning objectives. Notwithstanding a lack of such space, serious games support learning the effect because of the goal-driven characteristics and realistic environment (Qin, 2009) . In this sense, the designer-driven approach matches the pedagogical purposes in teaching courses in higher education. Instructional designers and game designers need to work together and integrate game elements and pedagogical purposes. 
Adding Value

Game Engagement
One of the potentially pedagogically powerful aspects of game-based learning is its ability to engage learners actively in the process of learning. Game engagement particularly serves to motivate and immerse learners in the learning process.
Motivation
Notwithstanding the fact that games in nature are more like a form of entertainment, evidence shows that motivation and engagement are strongly corre- (Gee, 2007; Prensky, 2005; Squire, 2011; Rowe, Shores, Mott, & Lester, 2011) . One of the most frequently cited reasons to consider games for learning is that games can affect students learning motivation and engagement (Sabourin & Lester, 2014) . A growing body of research shows that interest is one of the critical factors influencing students' engagement with educational software (Muldner, Burleson, Sand, & Vanlehn, 2010; Baker, Corbett, Koedinger, & Wagner, 2004; Beal, Qu, & Lee, 2006) . That is because the mechanics in games encompassing rules, clear objectives, assessable goals, as well as cooperation and competition encourage an interactive experience which further generate a sense of achievement. Learners are often motivated by the hands-on learning opportunities which may pull them back to learn more. Kapp (2012) argues that, because of its game-like features and environments, educational games positively influence learners' affect, engagement, and motivation. In this regard, the subjective experiences of players are the core reasons explaining engagement in games (Kiili, de Freitas, Arnab, & Lainema, 2012) .
Immersion
The majority of research regarding games accounts for the following topics:
flow, immersion, presence, and cognitive absorption (Agarwal & Karahanna, 2000; Brown & Cairns, 2004; McMahan, 2003; Witmer & Singer, 1998) . A widely used term, immersion, is a crucial element in consideration of game enjoyment (Brown & Cairns, 2004; Nacke & Lindley, 2008; Jennett, Cox, Cairns, Dhoparee, Epps, Tijs, & Walton, 2008; Jennett, Cox & Cairns, 2009; Hooi & Cho, 2012) .
Immersion can be defined as "the sensation of being surrounded by a completely other reality […] that takes over all of our attention, our whole perceptual apparatus" (Murray, 1997: p. 98 ).
Computer games provide immersive sense for players (Nordin, Ali, Animashaun, Asch, Adams, & Cairns, 2013; Brown & Cairns, 2004; Thompson, Nordin, & Cairns, 2012) . Playing games result in lack of awareness of the real world (Sweetser & Wyeth, 2005; Jennett et al., 2008; Qin, Rau, & Salvendy, 2010; Hooi & Cho, 2012) . Because of the rigid rules, specific goals, and difficult levels, the player is immersed while interacting with the game. Sweetser and Wyeth (2005) found that the player feels totally immersed in a game when they encounter a task with clear goals and has a proper difficulty level. Other factors influencing the feeling of immersion are the pace of a game (Qin et al., 2010) , the use of narrative (Gerling, Birk, Regan, & Doucette, 2013) , high-fidelity graphics (Gerling et al., 2013) , challenge and curiosity (Qin, Rau, & Salvendy, 2009) , the balance between the players' skill, and challenge in the game (Nacke & Lindley, 2008) . In this sense, the sense of being in the game is widely related to a wide variety of factors. Moreover, immersion clearly connotes the mental processes while playing games (Ermi & Mayra, 2005 
Proposed Design Model
Based on the above reviewed design principles and elements, the research team proposed a model that combined pedagogy as well as other identified game design principles, which is reflected in Figure 1 on the next page. The preliminary goal is to establish an educational game design model for teaching ethical courses. The model combines four dimensions: authenticity, pedagogy, game narratives, and game engagement. Under authenticity, physical fidelity and cognitive fidelity will be the focus. Both dimensions are important in designing game for learning. Through the special virtual learning environment, the cognitive effect is enhanced. As for the pedagogical dimension, the focal point is on the degree to which the game will achieve the intended learning outcomes. For this objective, the game will be designed based on selected themes covered in the course of "Applied Ethics". Upon completion of the gameplay, students will be simultaneously obtaining the assessments in which assess their learning effect.
This model, as a supplementary teaching and learning approach, is designed both for self-learning and traditional lecture-based teaching. Therefore, a computer game will be used either during lecture time or after class activity. Game narrative will be the reference point for game designers to design non-linear plot and adding social and cultural value into the games. The fourth dimension, game engagement, is to be applied to evaluate the students' motivation and immersion compared to traditional lecture-based lessons.
Conclusion
Scholars have proposed varied game design models and developed several real educational games for pedagogical purposes. Their attractiveness and positive effects have been proved by a number of empirical research projects. The model proposed in this paper intends to add more knowledge to ethics course games design. It calls for future investigation of the improvement in game-based learning in ethics. These game design principles for ethics education will be developed based on the proposed model. The subsequent experiment will test: 1) the differences between the traditional lecture-based teaching approach and game-based learning;
2) the degree of students' motivation and engagement; and 3) the effectiveness of obtaining knowledge matching the intended learning outcomes. The on-going research will provide some insight into games design for teaching and learning ethics and, in doing so, contribute to the improvement of social morality.
